Pyruvate dehydrogenase kinase 4 (PDK4) phosphorylates and inactivates the pyruvate dehydrogenase complex to respond to physiologic conditions. This response switches the energy source from glucose to fatty acids to maintain blood glucose levels. Transcription of the PDK4 gene is activated by fasting or by the administration of a peroxisome proliferator-activated receptor a (PPARa) ligand in a tissue-speciˆc manner. However, the two mechanisms to induce PDK4 mRNA as well as the relationship between the two have not been studied in detail. In this study, we show that the two mechanisms are independent, at least in the mouse skeletal muscle, and that estrogen-related receptor a (ERRa) is directly involved in the PPARa-independent transcriptional activation of the PDK4 gene with peroxisome proliferatoractivated receptor g co-activator 1a (PGC-1a) as a speciˆc partner. The latter conclusion is based on the following evidence: 1) Deletion and point mutation analyses of the cloned mouse PDK4 gene promoter sequence identiˆed an exact possible ERRa-binding motif as the PGC-1a responsive element.
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